Results were kept on 43 spinal anaesthetics pe/formed for caesarean section in the Solomon Islands. a developing tropical country in the Pacific Ocean. A 25-gauge Quincke needle was used and either 2.5 ml oj heavy bupivacaine 0.5 % or 2.0-2.5 ml of plain bllpivacaine 0.5% were injected. Hypotension down to 85 mmHg occurred in four patients and there were no spinal headaches. Five patients had to be given a general anaesthetic. We recommend this technique to other doctors working in the Pacific Islands.
The Solomon Islands is an archipelago of 900 islands to the east of New Guinea. There are 300,000 people, with eight provincial hospitals and one referral "Central" hospital in the capital, Honiara. There are trained anaesthetists and obstetricians in Central Hospital but not in the provincial hospitals. The country has a popUlation growth rate of 3.50/0, one of the highest in the world. Many of the babies suffer from intra-uterine growth retardation, principally due to malaria. Where logistically possible, mothers are given chloroquine and iron supplements throughout pregnancy. The caesarean section rate for the country is about 1%, while that for Central Hospital is 3%. There have been two maternal deaths in the past 3,000 deliveries in hospital, which converts to a maternal mortality rate in the hospital of 67 per 100,000. The best estimate of maternal mortality rate for the country is 550 per 100,000. I The in-hospital perinatal mortality rate is 56 per 1,000 babies and the perinatal mortality rate for the whole country is unknown.
For the past two-and-a-half years there have been Australian anaesthetists with an interest in spinal anaesthesia working at Central Hospital and other Australian and British anaesthetists have worked here in the past. The senior local anaesthetist has usually performed standard general anaesthesia for caesarean sections, but since January 1991 the first choice anaesthetic, where appropriate, has been spinal anaesthesia. Results of our spinal anaesthetics are presented. Alternatives are discussed and reasons for our choice of spinal anaesthesia are given.
METHODS
For the first year plain bupivacaine was the drug injected (method I). When that was no longer available, due to problems with pharmacy ordering, heavy bupivacaine (method 2) was used.
Technique I f possible, the patient is seen preoperatively and a premedication of sodium citrate 0.3M 30 ml ordered. If the patient is not seen, the nurses give the sodium citrate anyway. A 1,000 ml pre-Ioad of intravenous Hartmann's solution or 0.9% saline is given. The patient sits up on the operating table and the surface anatomy marked with a pen. The anaesthetist washes his hands and dons sterile gloves, prepares the back with antiseptic, positions a fenestrated drape (if available), and, without touching the skin or the shaft of the standard sharp point cutting bevel Quincke 25-gauge needle, inserts the needle at the previously marked L3-L4 level with the bevel facing up. After inserting about 2 cm the needle is released. If the needle remains perpendicular to the skin then it is further inserted until the resistance of the ligamentum flavum is felt. (If the needle is not perpendicular to the skin we assume the needle is not positioned correctly in the interspinous ligament, so it is withdrawn and re-
inserted.) If the ligamentum flavum is felt then the needle is then rotated 90° so that the bevel i~ parallel to the vertebral column and further inserted until the "pop" of the dura is felt. When cerebrospinal fluid is seen the drug is injected.
Method /: Between 2.0 and 2.5 ml of plain bupivacaine 0.5070 is injected over one minute. An attempt is made to aspirate cerebrospinal fluid «('SF) but only at the end of the injection. The patient is left sitting for one minute and then placed head down (about 20°).
Method 2: Bupivacaine 0.5070 with glucose S070 2.5 ml is injected over one minute. No barbotage is given. The patient is immediately placed head down (20°) but with the head and shoulders elevated by a pillow and by bending the head of the table. Subsequent management for method~ 1 and 2 is identical. A proper wedge is placed under the right hip. Oxygen is given at 4 litres per minute by Hudson mask and the blood pressure checked every minute for 10 minutes and until the blood pressure is stable. I I' the patient's systolic blood pressure fall'> below 90 mmHg then ephedrine 6 mg IV is given. If the systolic blood pressure remains < 90 I1lmHg then the table is made flat (in stages), ideally before uterine incision but usually well before the end of the operation. 1\10nitoring consists of mercury sphygmomanometer, finger on the pulse and also a pulse oximeter if available.
If the patient feels peritoneal traction pain then she is given ketamine 10 or 20 mg IV. If the block is quite inadequate she is given a standard general anaesthetic.
At delivery syntocinon 5 units is given I V or, if this is unavailable, then ergometrine 0.5 mg IV is given. Blood is transfused if there is heavy bleeding or if there is severe anaemia (> SO g haemoglobinll,OOO ml of blood).
Postoperative orders include a 20-unit syntocinon infusion over 6 hours. The patient is allowed to sit up if the blood pressure is higher than 90 mmHg. The patient may walk about after full recovery from the spinal anaesthetic, usually after six hours. A postoperative visit is usually made to check for headache and the nurses are encouraged to report spinal headaches.
RESULTS
During the period of data collection 35070 of all caesarean sections were performed under spinal anaesthesia. Approximately 30070 of the spinal anaesthetics were booked caesareans and the rest were urgent or semi-urgent cases. Examples of indications for caesareans under spinal patients included placenta praevia if the patient was not actively bleeding, and moderate fetal distress. If the patient was actively bleeding, or if there was a cord prolapse, or the fetal heart rate \\as less than 100/min on arrival in theatre, then a general anaesthetic (GA) was given. Fungal infection on the skin of the back was a contraindication to spinal anaesthesia. "Urgent" cases could take up to 12 hours to reach theatre if the patient presented to a hospital on another island bcfore being transferred by aeroplane.
Records were kept on all caesarean sections (including abandoned attempts) performed under spina! anaesthesia from July 1991 to May 1993. Patient weights usually ranged from 50 kg to 90 kg. One short woman (140 cm) weighed 42 kg and one other weighed 120 kg. There were one Korean and three Polynesian patients. The rest were either full or half-caste Melanesians. Indications for the 43 caesareans are presented in Table I . Some patients had more than one indication but are included only in the principal indication. Quality of anaesthesia provided by the 43 spinals is presented in Table 2 .
Complications associated with these anaesthetics are listed in Table 3 .
DISCUSSION
Anaesthetists working in developing countries with limited facilities and unreliable drug supplies need to have a range of anaesthetic techniques. In the past two years thiopentone, succinylcholine, oxygen, halothane and neostigmine have all been in short supply at different times. We believe that spinal anaesthesia is preferable to epidural anaesthesia in the Solomons because of cost and safety. Spinals do not carry the risk of cardiac arrest after inadvertent intravenous injection or the problem of accidental massive intrathecal injection which can occur with attempted epidural anaesthesia. We prefer spinal anaesthetics to general anaesthetics also because of the limited neonatal resuscitation facilities. The anaesthetist often has to leave the patient with the nurse while resuscitating the baby and there is no recovery ward for the patient to go to postoperatively.
A typical incidence of hypotension after spinal anaesthesia in a temperate climate is 29070. 2 The AnaeSlhesia and IlIlensive Care, Vol. 22, No. 2, April. 1994 incidence of hypotension in our series was less than 10070 and none of these was severe. We recommend the excellent article by Bridenbaugh and Greene 3 which revolutionised our approach to preventing spinal induced hypotension by recommending head down body tilt of up to 20°. Another possible reason for the low incidence of hypotension may be the warm climate and relaxed attitude to life which should cause the patients to be permanently vasodilated compared to patients in cold countries, thus minimising the effect of vasodilation after sympathetic blockade. We emphasise that patients who were hypovolaemic from prolonged difficult labour or bleeding were normally not given a spinal anaesthetic.
The two patients who vomited were not hypotensive but were given ergometrine because syntocinon was out of stock. We have decided to give metoclopramide 10 mg IV when ergometrine is used.
Our reported incidence of spinal headache was 0070. Only about hal f the patients were visited the next day by an anaesthetist and asked about headache. It is quite likely that a Solomon Islands patient would not report, or even admit to, a mild headache. Two of the authors (HP, CS) also kept records on 40 obstetric patients from Vanuatu (also Melanesian) in 1985, 1986 and 1988 using an almost identical technique and none complained of headache. We do not believe the true incidence was 0070, but spinal headache is not a contraindication to spinal anaesthesia for caesarean sections in the Solomon Islands. Our overall incidence of spinal headache for combined general surgery and obstetrics in two years was 5/161, or 3070. Four of these were either 22-gauge needles or the bevel was across the dural fibres. One young male required a blood patch after five days. Because of the extremely high incidence of virulent staphylococcal infections, we are reluctant to perform a blood patch and we gave intravenous penicillin and flucloxacillin to that patient before performing the patch. With a low incidence of spinal headache the cost of changing to the new Sprotte needles (with a rounded point and a sidehole) could not be justified.
One patient developed a high sensory (cervical) block but respiratory function was satisfactory. She was able to lift her arms. In the first author's (CS) previous unpublished series from Vanuatu in 1988, one average sized woman was given 3.0 ml of plain 0.5070 bupivacaine sitting up. Five minutes after injection she became distressed and was unable to talk, but was able to lift her arms to signal that she could not breathe. She became cyanosed, was given succinylcholine 100 mg, followed by ketamine 50 mg, was ventilated by facemask and then intubated. Her blood pressure after intubation (in the head down position) was 70 mmHg. The baby was normal and the mother unharmed although a little distressed. In retrospect she was inadequately preloaded (about 500 ml) and had been in labour more than 24 hours. It is not clear to this author (CS) why she stopped breathing. She either had a motor block of her phrenic nerve, despite being able to lift her arms, or she had medullary hypotension due to hypovolaemia. We recommend again the excellent article by Bridenbaugh and Greene (page 236). 3 The appropriate volume of plain bupivacaine probably varies with race but 3.0 ml is too much in Melanesians. We recommend a dose of 2.5 ml for both the heavy and the plain solution. We emphasise that it is essential when using the head down position for heavy agents that the head and shoulders be elevated so that the lowest part of the spinal column is at T6 to prevent accidental high block. The authors have minimal experience with other heavy agents so we can only quote the recommended doses of Schnider and Levinson:' hyperbaric tetracaine 7-10 mg; hyperbaric lignocaine 5070 (lidocaine) 1.2-1.5 ml. No dose is given for cinchocaine 0.5070 (dibucaine) so we suggest 1.5 ml. Because of the rapid onset of lignocaine, hypotension would be more likely.
If a patient were to develop severe life-threatening hypotension that did not respond to ephedrine, or if the patient developed life-threatening anaphylaxis, then we recommend an adrenaline infusion. Load I mg of adrenaline (epinephrine) into a I-litre bag and give the solution intravenously, starting at 60 macrodrops per minute, and then adjust the rate to keep the blood pressure above 90 mmHg. I f patients with pregnancy-induced hypertension had convulsed then we chose to lower their blood pressure with intravenous hydralazine and then give a standard general anaesthetic (thiopentone, succinylcholine, nitrous oxide and halothane). If the patient had not convulsed then she wa~ considered ideal for spinal anaesthesia. Those with severe hypertension were checked for a normal skin bleeding time by one of the anaesthetists. Management of a hypertensive patient's anaesthetic was otherwise the standard technique, including a 1,000 ml preload. There was no excessive blood pressure drop and none required ephedrine.
Sensory levels were not usually assessed. Because of language and cultural differences, it is impossible to assess sensory levels with touch, cold or pinprick. The only reliable sensory method is fully closing an artery forceps on the skin, which we were not prepared to do. We assessed our blocks by motor function alone. If at five minutes after injection the patient was unable to flex the hip then the block was sure to be successful. It is probable that in the five patients who needed conversion to a general anaesthetic the full dose of bupivacaine was not injected within the dura. This leaves two patients with peritoneal pain who were given ketamine in low dose and the one previously discussed patient with a high sensory block. These three patients were all given plain bupivacaine. By placing the patients head down and flexing the head to make T4-T6 the lowest part of the vertebral column we think from our small series that bupivacaine with glucose can achieve a more reliable level. It is also our suspicion that a sensory level of TIO gives satisfactory anaesthesia in these patients.
Low-dose ketamine 10-20 mg IV is excellent for peritoneal traction pain. We disagree with Atkinson, Rushman and Lee, in A Symposium of Anaesthesia, 4 that "Ketamine ... is not very efficient as an obtunder of visceral pain". At this dose unplea.5ant dreams would be most unlikely, as would gastric aspiration.
Occasionally, we receive calls from general duties doctors in the provinces who have to perform an emergency caesarean section as a sole practitioner. We recommend a spinal as described, leaving a nurse to monitor the patient while the doctor performs the operation. If the patient is bleeding heavily then of course a spinal is not suitable and either a general anaesthetic or local infiltration must be used. As these doctors are not trained to intubate, then the best option by far is nurse-administered intravenous ketamine 1 mg/kg just before incision and then supplementary doses of 0.5 mg/kg as needed. Often the baby can be delivered before the second dose of ketamine. The patient is not intubated and breathes supplementary oxygen. We believe the critical factor in preventing regurgitation and aspiration of gastric contents is maintenance of a clear airway. The pillow must be removed and the nurse should support the chin and possibly extend the atlanto-occiptal joint. One of the authors (HP) has extensive experience (more than 1,000 patients) in the Thai-Kampuchea border region and in Somalia, where non-fasted trauma patients were given ketamine anaesthesia without intubation and none aspirated.
CONCLUSION
We believe that spinal anaesthesia is an appropriate safe technique for caesarean section for doctors working in the Pacific Islands. We think it is a safer technique than epidural blockade in inexperienced hands. Spinal anaesthesia is not recommended for hypovolaemic patients or patients with heavy bleeding or abnormal coagulation. In Melanesian patients after a preload of at least 1,000 ml of intravenous fluid we recommend a dose of 2.5 ml of heavy bupivacaine administered to the patient in the sitting position, and after completion of injection the patient is placed head down 20 0 with the head and neck flexed to prevent the solution reaching the cervical region. We also recommend it as a technique for the single operator responsible for the anaesthetic and the operation under adverse and remote conditions.
